The observable algebra O of SO q (3)-symmetric quantum mechanics is generated by the coordinates P i and X i of momentum and position spaces (which are both isomorphic to the SO q (3)-covariant real quantum space IR 3 q ). Their interrelations are determined with the quantum group covariant differential calculus. For a quantum mechanical representation of O on a Hilbert space essential self-adjointness of specified observables and compatibility of the covariance of the observable algebra with the action of the unitary continuous corepresentation operator of the compact quantum matrix group SO q (3) are required. It is shown that each such quantum mechanical representation extends uniquely to a self-adjoint representation of O. All these self-adjoint representations are constructed. As an example an SO q (3)-invariant Coulomb potential is introduced, the corresponding Hamiltonian proved to be essentially self-adjoint and its negative eigenvalues calculated with the help of a q-deformed Lenz vector.
Introduction
Symmetries play an important role in physics. Quantum groups as symmetries of physics had been discovered in the context of integrable systems. They are however expected to play a more general role [1] and are investigated as symmetries of some non-commutative spacetime [2, 3, 4] . It is hoped that there will be a quantum group symmetric formulation of four-dimensional quantum field theory. On the way to quantum field theory with q-deformed symmetry first one-particle quantum mechanics has to be understood. In this paper the quantum mechanics of one particle, moving in some q-deformed IR q (3)-space with the configuration space symmetry SO q (3), is formulated and investigated.
The outline of this paper is as follows.
In section 2 the compact matrix quantum group SO q (3) is introduced. To fix the notation also the notions of quantum group covariance, corepresentation and covariant algebras are recalled. The quantum space IR 3 q is described by the algebra generated by its three coordinates X i .
In the next section the observable algebra is introduced as covariant differential operators acting on the functions over the quantum space IR 3 q . While X i act by multiplication the momenta P i are constructed from the SO q (3)-covariant partial derivative operators and shown to describe also a real quantum space IR 3 q which is henceforth understood as momentum space. The relations between position and momentum operators involve a scaling operator µ and the quantized universal enveloping algebra dual to SO q (3) represented as angular momentum algebra. Its operators can be characterized as those commuting with both scalar observables X 2 and P 2 . The observable algebra exhibits a manifest symmetry between position and momentum coordinates.
The observable algebra has to be represented on a Hilbert space. And the symmetry has to be given by a unitary operator. It is also required that the topological structure of the compact quantum matrix group SO q (3) shows up in this representation. Therefore some facts about unitary continuous corepresentations of compact quantum matrix groups are recalled in this section 4.
In section 5 some basic notions on Hilbert space representations of unbounded operator algebras are recalled. Then the quantum mechanical representation of O is defined and motivated. This definition guarantees the compatibility between the topological structure of the compact matrix quantum group and the covariance of the observable algebra. The scalar operators P 2 and X 2 are required to be observable, i. e. represented by essentially self-adjoint operators. In the rest of this section the consequences of this definition are studied. It comes out that quantum mechanical representation can always be uniquely extended to a self-adjoint representation. And all these self-adjoint representations can be constructed.
Finally in section 6 a basic result on the self-adjointness of operators of the form H = P 2 + V -to be understood as Hamilton operators of SO q (3)-quantum mechanics -is derived and applied as SO q (3)-symmetric Coulomb potential problem.
The SO q (3)-symmetry
Geometrical manifolds can be characterized by algebras of complex functions over these manifolds which are (in usual geometry) commutative. Quantum space algebras are obtained as deformations of polynomial algebras over manifolds where the parameter q governs the non-commutativity of the quantum space algebras. The reality of the manifold leads to a * -algebra structure for the quantum space algebra. Specializing the manifolds to algebraic Lie groups the polynomial algebra generated by the Matrix entries of the fundamental representation are q-deformed. The group structure becomes encoded in an additional Hopf algebra structure realized on these polynomials. In this way the quantum groups can be defined. This will be reviewed here for the Lie group SO(3) which has a standard q-deformation [5, 6] . Considering q-deformations of polynomials of representation spaces of Lie groups one obtains comodule algebras on which the quantum group algebras coact.
For the definition of the quantum group SO q (3) one chooses usually the irreducible representation of SO(3) generated by the orthonormal vectors
( e x + i e y ), e z and
The definition of the quantum group SO q (3) is based on the fundamental invariant tensors which are q-deformations of the corresponding invariant tensors of the Lie group SO(3).
Fundamental tensors of SO q (3)
. The deformation parameter q is restricted by q ≥ 1. The q-antisymmetric tensor {ǫ ijk } ijk=1,2,3 and the metric tensor {γ ij } ij=1,2,3 are defined by
Further the tensors with upper indices {γ ij } ij=1,2,3 and {ǫ ijk } ijk=1,2,3 are defined by γ ij := γ ij and ǫ ijk := ǫ ijk .
For q = 1 the above defined tensors coincide with their usual counterparts and are q-deformations of the completely antisymmetric tensor (however multiplied by i) and the canonical metric on l C 3 (in the above chosen basis).
If not otherwise stated the sum convention for repeated indices (one lower, one upper) is always implied. It can be easily checked that ǫ ijk = ǫ abc γ ci γ bj γ ak and ǫ ibc γ bc = ǫ abi γ ab = 0 hold. The obvious abbreviations ǫ n ab := γ nm ǫ mab = ǫ nmp γ pa γ mb and ǫ ab k := ǫ abl γ lk are introduced. They fulfill ǫ n ab ǫ ab m = (q +
These equations imply that the matrices (
onal projectors on l C ⊗ l C with three-and one-dimensional ranges respectively. They are understood as the q-deformed antisymmetrizer and metric projector.
TheR-matrixR
mn which states that thisR-matrix provides a representation of the braid group on tensor products of l C 3 [5, 6] and should be understood as the deformed permutation action on these tensor products.
This preparation suggests the definition of a q-deformation of the polynomial algebra over the Lie group SO(3):
is generated by the matrix elements {M i j } i,j=1,2,3 of the Matrix M with relations
On these generators the l C-antilinear and antimultilicative involution * is defined by
becomes also a * -algebra with (a ⊗ b)(c ⊗ d) = ac ⊗ bd and (a ⊗ b) * = a * ⊗ b * and the unit 1 ⊗ 1. On A SOq(3) one defines the comultiplication ∆ : A SOq(3) → A SOq(3) ⊗ A SOq(3) and the counit e : A SOq(3) → l C as * -algebra homomorphisms by
and the l C-linear antimultiplicative antipode S :
Thus A SOq(3) becomes a * -Hopf algebra [7] , the Hopf algebra A SOq(3) of the quantum group SO q (3).
For q = 1, in the case of the undeformed group, one finds immediately that in this definition A SO 1 (3) coincides with the polynomials of the matrix elements of the fundamental representation of SO(3). For the Hopf algebra mappings one gets for g, h ∈ SO(3) and a polynomial F : ∆(F )(g ⊗ h) = F (gh), e(F ) = F (e) and S(F )(g) = F (g −1 ). In the case q = 1 one can also see that all the structure of the algebraic group SO(3) is completely contained in the * -Hopf algebra A SOq(3) as defined in 2.2.
2.3. The compact matrix quantum group (A SOq(3) , M). There exists a C * -algebra A SOq (3) in which the * -algebra A SOq (3) is densely imbedded and the comultiplication ∆ can be extended on A SOq(3) as a C * -homomorphism. Then (A SOq(3) , M) is a compact matrix quantum group [8] .
Proof: A SOq(3) is the sub- * -Hopf algebra of even degree polynomials of the * -Hopf algebra of SU √ q (2) which has been proved to belong to a compact matrix quantum group [9, 8] . 
is called A-irreducible if the only A-invariant subspaces are V and {0} [8, 15] . If the A-corepresentation space V is an algebra and the coaction ∆ R is an algebra homomorphism (V, ∆ R ) is called an A-covariant algebra. If V is in addition a * -algebra and (
For A SOq(3) one has special corepresentations: The scalar corepresentation is given by a one-dimensional vector space and the coaction ∆ R (.) = . ⊗ 1. A vector corepresentation consists of a 3-dimensional l C-vector space V with basis
The real linear combinations will also be used later, they are denoted X i R i α =: X R α for α = 1, 2, 3 with the matrix
Having now defined the symmetry and its corepresentation one needs still the notion of quantum space, the space on which these symmetries act. It will be constructed from the fundamental corepresentation of the quantum group. Again it is described by the polynomials of its coordinates.
The quantum space algebra
and
In A 
Differential calculus and Observable algebra
In non-commutative geometry differential calculus is defined purely algebraically. For a covariant differential calculus on a quantum space [10, 2] is the linear operator defined by µ(1) = 1 and
. The partial derivatives are covariant opera-
, the scaling operator acts as a scalar operator, ∆ R (µ(f )) = (µ ⊗ id) (∆ R (f )). The elements X i ,∂ j and µ act as linear operators on A 
Defining
derivatives [11] . It obeys
3.2. The momentum coordinates. In D X IR 3 q one finds the real triplet {P i } with
i .
which fulfills
[P×P ] k = 0 and
and generates in D . The isomorphy can be read off from the symmetry 3.7 or the representations of this algebra discussed later.) This new quantum space will be understood as the quantum mechanical momentum space. This leads to the definition of the observable algebra below in 3.6.
The relations between position and momentum coordinates, i. e. the q-Heisenberg relations, still have to be investigated:
with the real vector triplet {L i } and the real scalar
. The commutation relations with the coordinates and momenta are
This suggests already the name angular momentum algebra for the algebra generated by {L i , W } with the relations
and becomes justified by the following result 3.5. The relations involving µ = q −3 µ * −1 are
For the representation theory the following relations are crucial.
3.3.
Considering the equation
resulting in
with the constant
The dual algebra
of linear functionals on A SOq(3) becomes a * -algebra with multiplicationρ,ζ → (ρ ⊗ζ) • ∆, unit1 := e and involutionρ * (.) =ρ ((S(.)) * ). The quantized universal enveloping algebra of SO(3). [5, 13, 6 ] is the * -subalgebra U SOq(3) of A ′ SOq(3) generated by {K ±1 ,S ± }. These linear functionals on A SOq(3) are defined on the generators of A SOq(3) bỹ
while their action on elements of higher order of A SOq(3) is defined inductively bỹ
+ . This algebra possesses the real central element
It is clear from this construction that operatorsρ thus lead always to operators on A X SOq(3) which commute with the action of the scalar operators, in particular X 2 and P 2 . As examples one identifies as operators on A
The converse is also true, the property of commuting with P 2 and X 2 characterizes the elements of the symmetry algebra completely: 
where Z l consists of homogeneous harmonic polynomials of degree l in the kernel of P 2 [14] . From 3.3 one reads off that Z l is eigenspace of W with eigenvalue c l =
. Since the homogeneous polynomials of A X IR 3 q carry a corepresentation of A SOq(3) and X 2 transforms trivially it follows that Z l is an invariant space in A X IR 3 q , therefore also a representation space of U SOq (3) . One proves at once that an irreducible representation of U SOq(3) withW → c l is 2l + 1-dimensional like Z l . Choosing an orthonormal basis {|lm } according to 4.3 this representation becomes a * -representation of U SOq (3) . That means that (Z l , ∆ R|Z L ) becomes an irreducible unitary corepresentation of A SOq(3) with ∆ R : |lm → |lm ′ ⊗ t . From the action of X 2 and P 2 (using the relation in 3.3) on this basis one derives for ρ with the properties required that
Summarizing the above the algebra of observables of quantum mechanics on IR 3 q should be defined as follows. (equations (1, 2) ). Their A SOq(3) -covariant q-commutator closes upto the scaling operator µ into the angular momentum algebra, generated by the real triplet {L i } and the real scalar W , a subalgebra of the quantized universal enveloping algebra U SOq (3) , according to equations (3) (4) (5) (6) .
The symmetry between momentum and position coordinates appears as the * -algebra automorphism compatible with the quantum group covariance defined by
which lets the angular momentum algebra invariant, S i → S i , W → W , and maps the scaling operator on its * -conjugate, µ → µ * .
It should be noticed that
However it will turn out that in each representation in a Hilbert space to be considered later a bounded Hilbert space operator µ can be uniquely defined which fulfills all the algebraic relations above.
A SO q (3) -covariant Hilbert space
In quantum mechanics a symmetry is given by unitary transformations on the Hilbert space of states and a covariant transformation law for the observables [1] . A continuous symmetry is described by a topological (more special a Lie) group G. This topological group is then represented on the Hilbert space H by a continuous mapping U : G × H → H which is also a group homomorphism. For a usual compact group G a unitary continuous representation would be a continuous mapping u :
an operator valued continuous (in the strong operator topology) function on G, and one could prove that this definition reproduces the above definition.
Proposition: Let (U, H) be a unitary continuous corepresentation of (A, u).

Then it decomposes in finite dimensional irreducible corepresentations
where A is the * -algebra generated by the matrix entries of u.
Proof: This was proved first in [17] . A derivation going along the proof of the classical result for usual compact groups [18] has been given in [19] . 2 This can now be applied to the compact matrix quantum group SO q (3). 
The attention is restricted now to U SOq(3) . The operatorsK U andW U restricted to some H ρ are self-adjoint and commuting, henceK U andW U are self-adjoint and simultanously diagonalizable on the whole Hilbert space H. From these * -representation properties one derives: The Hilbert space decomposes in irreducible representations of U SOq(3) which are classified by l ∈ 
Here the symmetric q-numbers had been introduced
After this preparation the operator U can be given explicitly. From the proof of 3. 
with the orthogonal Hilbert space projectorP U ll projecting on the simultanous eigenspaces ofW U andK U with eigenvalues c l and q −l . The sum has to be understood in the strong operator topology. The matrices (t l ) m ′ m belong to the 2l + 1-dimensional corepresentation of A SOq(3) , the unitarity is reflected by S(t 
Hilbert space of SO q (3)-symmetric quantum mechanics
To formulate the definition of SO q (3)-quantum mechanics some further points need to be mentioned. On the other hand the most fundamental property of an observable is its measurability. That means that a measurement projects any state vector on an eigenspace (or approximate eigenspace in the case of an observable with continuous spectrum) of the measured observable, and the spectrum is real. This property of diagonalizability is fulfilled by self-adjoint operators, i. e. those which coincide with their Hilbert space adjoints.
To represent the observable algebra there must be a common dense domain D of all the operators where the algebra relations of O are fulfilled [21] , the involution * becomes represented by the Hilbert space adjoint. The observables are essentially self-adjoint on this domain. 
which is a representation of A but not necessary a * -representation. If a * -representation π fulfills π = π † then it is called a self-adjoint representation [22, 21] .
Definition. The state space of SO q (3)-symmetric quantum mechanics is a separable Hilbert space H with the following additional structure: (i) H carries a unitary continuous corepresentation (U, H) of the compact matrix quantum group (A SOq(3) , M).
(
ii) H carries a * -representation (π, D) of the observable algebra O with
(iii) The scalars X 2 := X · X and P 2 := P · P in O become represented by observables: π(X 2 ), π(P 2 ) are essentially self-adjoint operators in H.
(iv) The elements of O are represented by covariant operators:
for each element a ∈ O.
(v) The SO q (3)-symmetry manifests itself completely in the observable algebra: All elements a ∈ O in the angular momentum algebra, i. e. [a,
If all these requirements are fulfilled, then (π, D) is called a quantum mechanical representation of O.
Spin degrees of freedom. For the vector operators
. This implies that the operators W S i and W 2 can be identified to belong to the representation of U SOq(3) on the observable algebra. But (v) is not implied by (iv) which only states that the SO q (3)-covariance manifests itself on the observable algebra by the angular momentum algebra as orbital angular momentum. There could be hidden, i. e. internal, degrees of freedom also transforming under the symmetry perhaps even under the quantum group SU √ q . Let (u, h) be some finite-dimensional irreducible continuous corepresentation of (A SU √ q (2) , m) (m being the matrix of the fundamental representation). LetH := H ⊗ h and define the unitary operatorŨ := (id ⊗ id ⊗ m) • σ 23 (U ⊗ u). Let the observable algebrã O := O ⊗ U U SOq(3) be extended by the representation of U SOq(3) on H ⊗ h. Then also half-integer values for l arise. In this way spin degrees of freedom have to be introduced in the observable algebra to characterize a quantum mechanical state completely. However these possibility is from now on excluded by 5.2 (v).
Because of 5.2 (iv) the π-representatives of the scalar operators P 2 and X 2 of O commute on D with the unitary corepresentation operator U and hence also, because of (v), with operatorsχ U derived fromχ ∈ A ′ SOq(3) . Then one may hope that the operators π(X 2 ) (or π(P 2 ) respectively),W U andK U can be simultanously diagonalized on H. For such problems the following theorem will be used. . It states that π(X 2 ),K U andW U commute strongly. Using the symmetry P 2 ↔ X 2 one proves the statement for P 2 . 2
From the above proof the definition of the simultanous spectral projectorsP U lm of K U andW U derived from the corepresentation operator U will be used also in the sequel. It states that π(X R α ) is essentially self-adjoint for any core of π(X 2 ). The symmetry X ↔ P proves the same for the momenta. This implies the self-adjointness of π † as proved in [27] .
2
That means that every quantum mechanical representation can be uniquely extended to a self-adjoint representation by simply taking the adjoint representation. In all the following only the self-adjoint quantum mechanical representations will be considered.
5.7.
In a quantum mechanical representation (π, D) the self-adjoint operators π(X 2 ) and π(P 2 ) are positive, and their kernels are trivial.
Proof: Suppose 0 = |ψ ∈ H is in the kernel of π(X 2 ). Without restriction |ψ = P U lm |ψ .
Let |f ∈ D.
For all l ≥ 0 this is in contradiction with µ * 2 µ 2 = q −6 . The positivity follows from X 2 = X i X * i . 2
Spectral measures.
Since π(X 2 ) and π(P 2 ) are self-adjoint in a quantum mechanical representation (π, D) the spectral theorem (e. g. [28] ) applies and one can introduce the projection-valued measures {P
X Ω } and {P P Ω } of π(X 2 ) and π(P 2 ) which fulfill
Because of 5.5 the spectral projectors of either of the sets {π( 
in the Hilbert space H.
5.9.
Let (π, H) be a self-adjoint quantum mechanical representation of O on H = D. Then the following statements hold:
is a * -representation of O.
(ii)D :
Proof: SinceÊ X is a core of π(X 2 ), 5.4 can be applied with c = π(X R α ), and one concludes thatÊ
is a core for π(X R α ) and thatÊ X is invariant, since the eigenvalues of the operatorsK U andW U are changed by at most one unit. The action of the operators π(µ ±1 L i ) † and π(µ ±1 W ) † can be derived from 4.3 and
,l,m proving the invariance ofÊ X under these operators. Finally, observing π(X 2 ) †Ê X = E X , the same conclusions can be drawn for π(P i ) when 3.3 is taken into account. This provesÊ X ⊂ D † = D. The symmetry P ↔ X assures the same conclusions forÊ P . ThusD ⊂ D is an invariant subset of the domain of π. Since the real generators {X 
with the q-deformed Bessel functions
The function F l can also be expressed with the help of the q-hypergeometric functions discussed in [30] :
[31] states then
which should be compared with 3.3.
Proof: To prove the essential self-adjointness of π(P 2 ) |Ê X l its defect indices are investigated. Let Ψ be a ±i-eigenvector of π(P 2 ) |Ê X l † . Then 0 = (π(P 2 )±i) P X Ω |Ψ . Thus, using the formulas 3.3, almost everywhere 0 = (−∆
2 ), but does not correlate different y ∈ [1, q 2 ). Hence for each y ∈ [1, q 2 ) it leads to a recursion relations which has a two-parametric solution space. The general solution is thus dΨ q 2n y = A y F l (±i
2 ). However there is still the norm squared of Ψ given by Ψ|Ψ =
. Hence the sums must be finite almost everywhere. For l ≥ 1 it is now easy to see that B y has to vanish almost everywhere. Otherwise the partial sums above would diverge for n → ∞. On the other hand one sees that the n → −∞-limit gives no conditions for A y . But it will be shown that |F l (±iy)| → ∞ for y → ∞ which proves that also A y has to vanish almost everywhere thus implying that |Ψ = 0. A strongly related analysis is in [32] . f (r) := i
c y. To investigate the limit r → ∞ one chooses r = q 2(t+α) with t ∈ 4IN 0 , α ∈ IR. Substituting into f this gives f (r) = Φ 1 + Φ 2 with Φ 2 = q
t (α). Using the limit G t+k,
−α) 2 . For large t, the absolute terms of the individual terms of the alternating sums of real and imaginary part of Φ 1 grow monotonously with k and the sum can be estimated using the last term:
with the monotonously growing function φ(t, α) = q
is continuous and periodic with period 4. Let ψ ′ be its real part, then
. In [14] it is proved that ψ ′ (α) = 0 implies α = − 1 2 + 2Z Z. Thus |ψ (i) | is strictly positive. Hence the sum above would diverge for n → ∞. Therefore A y has to vanish almost everywhere. Doing the same analysis as in [14] or using the results of [30] cited above gives the explicit spectral representation.
Since the image of dP P pP U lm belongs to the domainD ⊂ D the operators π(P i ) can be applied. Therefore the termP U 00
leads to the still missing spectral representation of π(P 2 ) for l = 0, and one gets the following:
5.11. Corollary: The spacesÊ P and henceD are uniquely determined byÊ X , since the equation
is valid for all l ∈ IN 0 .
Thus to classify all the self-adjoint quantum mechanical representations it is sufficient to construct the spacesÊ X representing O.
5.12.
Each nontrivial self-adjoint representation of O contains some vector 0 = |Ψ ∈ H [1,q),0,0 .
Proof: There exists 0 = |Φ ∈ H [a,b],l,l . One observes that the reducible multiplet
One concludes that they are linearly independent for l > 0, and H 
In this irreducible representation also π x 0 (P 2 ) has exactly one eigenvalue in [1, q 2 ). To complementÊ X x 0 one has still to determine all the eigenvectors of π x 0 (P 2 ). Defining
x 0 the simultanous eigenvectors |p n , l, m of π x 0 (P 2 ) with eigenvalues p 2 0 q 2n and π x 0 (W 2 ) and π x 0 (W L 2 ) in the same manner which spanÊ P x 0 one has still only to give the matrix elements between these both bases. But this can be read off from 5.10:
with 2δ 
} respectively are complete sets of commuting observables.
Thus after having characterized a quantum mechanical representation by very natural requirements on the observability of certain operators and the covariance under the quantum group all representations are found. In opposite to the usual quantum mechanical situation where von Neumann's arguments show the uniqueness of the Schrödinger representation for the Heisenberg algebra [35] , in the q-deformed case a one-parametric set of inequivalent irreducible quantum mechanical representations arise which however have the property that eigenvectors of position and momentum exist.
These results can in the same way be obtained also for SO q (N)-symmetric quantum mechanics. The special case N = 1 is treated in [34] where the fact that π(P 2 ) is not essentially self-adjoint on E X leads to a lot of ambiguities.
Application: Potential Problems
In analogy to usual quantum mechanics one can now consider properties of operators of the form H = π(P 2 ) + V and solve the corresponding eigenvalue equations.
For sequences f : Z Z → l C the mappings f → ||f || ∞ , f → ||f || 2 , f → ||f || ∞ are defined by ||f || ∞ := sup n∈Z Z |f n |, ||f || 1 := n∈Z Z q 3n |f n |, ||f || 2 := ||f 2 || 1 . These sequences can be understood as multiplication operators in the x 0 -representation with the definition π x 0 (f ) |x n , l, m := f n |x n , l, m with domain to be specified. Certainly the sequences f with ||f || ∞ < ∞ act as bounded operators. Then in the spirit of [36] one can prove the following result. 
Proof:
Let H := D x 0 . That H is essentially self-adjoint will be proven separately for the subspacesP . With Schwarz's inequality ||φ|| 1 ≤ ||Π|| 2 ||Π −1φ || 2 ≤ ||Π|| 2 (||π x 0 (P 2 ) |φ || + || |φ ||). Applying these inequalities to the vectors µ r |φ results in ||φ|| 1 ≤ q 1 2 n ||Π|| 2 || |φ || + q n ||Π|| 2 ||π x 0 (P 2 ) |φ ||. This formula implies that for each φ ∈ H l and each e > 0 one can find g l > 0 (depending on l and e but not on the vector |φ ) such that ||φ|| ∞ ≤ e||π x 0 (P 2 ) |φ || + g l || |φ ||.
Let the operator norm of b be ||b||. Then one proves straight forwardly that choosing e := τ ||w|| 
)
2 X 2 = 1 and its positivity.) Then
is essentially self-adjoint on D 
The negative spectrum is given by E n n ∈ IN , ∃m ∈ Z Z : q 2 (q −n −q n ) E n = x 0 q m with E n = − 1+q −3 1+q
where the angular momentum is restricted like in the undeformed case by l + 1 ≤ n. Negative energies arise only for special representations (π x 0 , D x 0 ). This comes from the fact that the corresponding wave functions are of the form x n−1 k q −k(k+1) (q −2 ;q −2 ) k (−q 2 (q n −q −n )E n x) k which are only normalizable for special values of x 0 .
In this paper a complete framework for SO q (3)-symmetric one-particle quantum mechanics is provided and the representations studied. The observable algebra is a deformation of the usual Heisenberg algebra of coordinates and momenta covariant under the Lie group SO(3) which is obtained by canonical quantization. However if quantization also changed the symmetry as a second order effect but conserved the corepresentation properties then the canonical quantization would have to be modified. Considering q = 1 + O(h 2 ) the above found algebra would be nothing else than a noncanonicalh-deformation covariant under theh 2 -quantized group.
